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Pt RPOSE: Tn ■^i!pprp'=9 -i ^ '=^;,:c''vip 'ft -specific surt'ace ares b\* the -^rsm ^r':"A""h 
of 3 holding? material in an elecrroivnc Diare in a molten carbonate fuel cell, 
use the holding material never deteriorated :n electrolyte hoidins^ characteristic, 
and provide a molten carbonate fuel cell having satisfactory generating charac- 
teristic over a long time. 

CONSTITUTION: In a molten carbonate rue! ceil, L;A/,Oy 14.5^X^.5.5, 
7.25 ^8.75) IS contained in a holding material in an electrolytic plate. Further, 
a mixed phase or" LiA\Oy i4. 5^X^5,5, 7.25SVS8.75) and y-LiA/O, is used. 
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PURPOSE: To regulate the quantity ot an electrolyte in a fuel ceil by controlling 
the reaction for generating an aikaii m.etai carbonate from a solid com.pcund 
containing an alkali metai to add the electrolyte into the fuel ceil or store 
the electrolyte in the fuel cell. 

CONSTITUTION: By controlling an electrochemical circuit 18 and the atmosphere 
of the gas chamber 10 of an electrolyte quantity regulating part 11. an alkali 
m.etai carbonate is generated from a reacting piate 9 consisting of a compound 
c"'MLajn]ng ^jn r^'kali metal, or the alkali metai carbonate is deccmiposed bv 
the formation of a compound by the regijiating piate 8 and the alkali m.etai, 
whereby the quantity of the electrolyte in the electrolytic layer 9 of the electro- 
lyte quantity regulating part can be changed. The quantity of the electrolyte 
in a fuel cell 4 is regulated through a connected electrolytic layer 12 by the 
change of the electrolyte quantity of the electrolyte quantity regulating part 
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PURPOSE: To provide a heat exchanging device for fuel cell power plant which 
improves unsatisfactory safety coming from heat exchange between reformed 
gas flowing in a carbon monoxide transformer and fuel cell exhaust air and 
enables efficient heat exchange between them 

CONSTITUTION: A refcrm.ing gas passage between a high temperature carbon 
mono.xide transformer 1 and a low-tem.perature carbon monoxide transformer 
2 has a first heat pipe heat exchanger 4. A fuel cell exhaust air passage has 
a second heat pipe heat exchanger 5, and a circulating pipeline 6 for forming 
a circulating passage between both rhe heat exchangers 4, 5 is connected. 



cmu^^m^niv (J p) 



(^2) t2t ^ 4* ^ « (A) 



(BDIntCl.' 

C 0 1 B 35/12 

H 0 1 B 3/12 

H 0 1 G 7/06 



C 6750 -4G 
3 3 0 9059-5G 
3 4 I 9059 -5G 

7924-5E 



F I 



ift^^S- 105422 

(43)^5fl B 5 ^(1993) 4 /!27 □ 



(21)mSB#^ 



(22)tiiSiB 



1#IST3-313053 



¥^3 ^(1991)10^ 18 B 



(71)*ISA 000000206 

C72)^H^^ B# mm 
C72)^Hj# jns m 

ih p i^^sl5m^^/J^$ i978#±tbo 5 

ajpi^^ffim>t^/j^*i978#ifec7> 5 



(54) immco^w^i r^ji^yrx^mmi^mitmm&v^^(^mi^:^m 



(57) mm 

(H, O, ) - S r T e O, ^'Jfbf^^^ (ABO, ) 

^ ^L- r j£ ^ f f i - <^ -^^ W0 t -^^^ -5 ■ ( tz. fz. L . 

M: Sc. r i , V , C r , M n . F e , C 

c> . N i . Y . Z r . N b , Mo. 1^ d . H f . T a . 

f A 'J ; ^ i, -f^'C^;^'. ABO- ; "t^^ >^V|£t1: 4; 



M2O3 



B2O3 




ABO3 




CM 

(H. ()- ) S r T e o.. ^liiivr^ (A HO. i r 

"^''^n^niH^mLV^nm \i o. a, sc. 

I i . W C r . \1 n . K e . c: o . N i , \\ Z r . 
N b . \1 c) . r d , I ] t . 1 a . I n ]±rK-^ v > 

o. ir^3bt'rjcom:m]'^zi)\. ^x. a VI; O, - ( 1 - 

a ) H: O. /^^-\.LNr, 0. 9 0 O, (). 1 0 
( b M: O. (1 - b) AE^O, ) /^^o (>•(:,. cB 

o. - (1-c) A BO, ^.a^i:, 0. l; rt (de 

O. ( 1 - d ) Mr O. ) 0 . 8 0 A BO, f^hU- 

t'ABO, (1 e) M, O^-^i^^a-il. 0. 'J 
OM O,"0. 1 0 ( f ABO. - (1 -- f ) B, O 

() . 9 0 .i»0 C) . () 0 ^ b 1 . 0 0 rj^-^ 0 . 'Z 0 ^ c 
90;^^o(). 0 C» ;h d ^ 1 . () (J ;0 () . 2 n 

6 ^^<7)mi.U^T[*f!ttL/''mft.^^r ^ri- ..^ 

1 0 0 0 1 ] 

[0002] 40 

'T * > 6^' Va 11 V ^ T t*j fin vj r 'i> t1- 1 ' i ^ 'it 'it ^' 

'r>^ m? [>4 i 1 1;, ,1;, 1 1>f I: i'.hUfb XL ' ' ^ ^U i)'J { ' 4^ 
^' o . r/^y. m ^; /r i ■ ^ f j " C i : i^M t ^_ v > >^ > . ' 




^fifH' 5 105422 

iX.ik^i'iL'I'r-: ^'{r-m^Ui^'^x-" y f"^', \U O . G G G 
j: -v ^ /.ScJ^c/^iTti . <W«^'-^ ' Mi^^,!^, f Li :. . 

i 1. fl^c/.f^^n,ji( t " xm-7>^[^it'/Am^xty}^^ ^ 

n ( I ' -C ^ ^'U-J ■ '5 f!5]i^g ( ' ^? ' o y . i ' - ' II] fL 

[ n 0 0 4 ] 

[ 'c^J^j X' H n'j] -t-: TE^v] ^ * X t n l( X" - * / ^^iT. 

/c -C Xk\ W^^m^x- x ^ X X: \ I X -j X 

[ 0 0 0 5 ] 

(L^^ (M O ) fK^XtX--- . ( B C) ) S r T r 




i-^v'/fj. > c^f^^ t..: . >' 3 0 0 Cl i f",zfV-4^L 

^-rr -: : f):|:J L /^^-^^^ ^ ^ 0:t>;tft^T'jS^^;tifm([: 

(M. C), ) -ftt^fLI^'n: (p.; O, ) -S r reO 

: C), i;r S c , 1 i . V . c; r , \\ n , [-^ e . C o , N 
1 , ^' . Z r . N b . Mo, d , H f . T a . I 

n ^3 J: '> - : vij / ^mtV^fj- 6 tf-/)- o jKi' 

i\ o'i'/c . ^ -mv h ^) . A B o. ^^mm,nA< >r^-r s 

r T e o, mtrrV^-::- h 5 ) 5 ^ , 6 : 

3 ) - S r 1' e C). ^^HLtV^^ (ABO. ) 4':f/;^o^>L 

i . V . r ^ VI n . K e , o , N i , V . / r . N 

b \T I'd lit 1 ,i \*/ ! r, ' ^ ! ( ' 

e . 1^ r . N d , S ni . P: u , lid, lb. I ) y . H 

o. EC r . Tm. Y b 1, u c^'"v ^ :V V ,L.;3fvO?g 

HO. f:t^^^mft:§;/]-rs r T e O ,J^HL r^l^ T o 

V. 6. 0 rtffi:^i^./--rUfeJc :. ' i^^r-n-T. 

.> ( t ^1 M: O, - M - a ) B:0 X i-: ^ o 
lfY;f^--C^-. H ^ L^f^ V (t O . 9015: o. -D. 10 

( hM: (), (1 b) Al^O. ) X: t. '^i-'-^jx^'iJ^V 

.^'.>^K liVjp+^. T (^rtc- O3 - ( I - c ) AB. O. m 40 

^i\^U^X^*^K > CtO- '2 0 (d B, O3 - 

( 1 - d ) \r O ) (). -SO ABO. "C/,A^Lo(tV 

"C/: .^^^ ll'i:^?-T t-;t' .. [fVf^^oitO. MOM O.- 
n . 1 o ( f A ]; o (1 f ) l ;. o ) -? n ^ \\ 
6ifVft^-r , r V >')^ILfj1ci^i'.^it ^"-r o . 1 o - a 

O. 9(),j^-jO. O O ■ I. ()0/j»'j() O r 

- o . 9 o /j 1 . 0 0 - (i ' - 1 . 00 /J ^ ( ) . v ( ) : : 

(' ' O. 9 0,^'M). OO- f- 1. 0 0 /CO^Lll^Hi'- 




iS) :^^fH^ r-^ 1 o o 4 :j 1^ 

(). 1 (niollL) -V/<T r .oli:]/0^-.^^^/j^ 5 J: ') s 
r r e O, ^^^m'^\\n '^Wt^'Hh^ ^\^^'X:\t'r=^ri.-:r 

0 .t*. 5i>{1:B O. rii^^J;: /f-^JUi ^> ^ . fl 
C;-5,-WI^:?f'^/iS-^i--'-t7-'./.»^fji ^.-:.n5 m^'W moM^ 

. tr^.m--. -r - - rc ]:\: — r '\ ^ ^ 

[ 0 0 0 8 ] 
■i'MM 1 

. \ -'J K+^_l:i^:ifVf?: 7 6 mm, l^^-^ 4 m m "^^ 

U - L^y^^ifV:^ . ^ (/.ipi:. 15: O3 , Fe O 

S r T e O, /j/g. 1^ ^' -/tijl L fz. t ^ :^ - " 

1 > T^jl ^/c, B, O3 . F e . O, , S r T e O, 

iVr^fV. - ■ T 3 O ^/fUi- ^ 1- : h , n ' - -( - J; . ^Y^lAl 

' THi^tn ' ^ • ^-^ -^/-M r A r : O^ - 7 : 'A 

I r ' ' , A i , Kj ^ i L ' ' ' >* 'TPt t 9 9 . 9 

9 ^'oi U.o^) J^yi^-iiMt M 1 r» Vf;' 

. miv^ (i-f^J:-- 1 ( U r in) <y)1^<^<;fiL/tj A' S i 
I ' - - f 1 f'^')fV^fl//iLFi9'-J: . fl^-fV 0 O n ni'O 

i 0 CL ' /'/^^ jv-^^rvfirrjit r > f 

' : ,1^^ f[ff] r i w ' 6 m '^m-m-. ' > (>' ' > ^> 
-J 1^^^^,' Ai.^':- : ^A^f^wUf^^' - o o r i^ -r i.v/ \-r. 




mM^it'^^'r-< '^.- .-'^ ^ X • . V :„ 

•/ . , y > -/ ^ ^"t:;^^^; ^^ X 1 () ■ I o r 

T 0 ^ 1 ()()(> n m y>S^|l^#:^'^': !. ..^i 
[ n ( » 0 9 1 JL7, 1:1/ ' i: /c/^fl^r^fjlc' { t: . H 

o^^ i:^vlimti: ":'v ^T/tiij;ir f^n. Oil /i ' 
''>^f;V.^^^rn:.: L "CI ^ 5 -;^»^?;> o/-. ui:-. C. U 

i . , t i , -ir ^ » J- . . . rV III ■ - t f ■ — ' , 

. - ' •I'l -1^ ^' • - ' 4 J * n'ir rtL ! r. ■ ' y-f' iiiij t t l 

tz. I -''^mht-- 1. . s i :im/j^^:.PM'(^m'tlW. r-.:- :V 

J: ^i^Jf 1 n (» n m. ifYf^ 4 nuTv/>A u M 
[nolo] A-jyia>Mmm}Mmi:-.t-.'rimir':^^^'< • 

+ ; ' 'I : L r- N c. . I f ) , N . ) . 1 5 . N o . I S { : t^] 1.' 

:j ^- V- -.^^-^^'^i M-ii' ]:' /' X R 

■ r/fli'/rS I ( 1 1 1 ) [fiir.lH^'rf ol"l^i^i(^' 
. <WI^N o . 7 ?il A s deposit :f)^fl 




fVli^r-r. 1 () T) 4 li -J 

n 

L-^i^ M.v:,^^iM:i-^ji ^rfV:|:i ^ii.^i^; '-^fif;ic.'' 

V^^^l,,.^ Ol^-cnx R I )['^Hrrr,*^'41- -i-ui 5 i.-r 
't' L N o . . N () . 16. N' o . J J ; t[^] -J '[J 

.^fs^j o^^A: ^ X R S i '> ( l l l ) 

^ N i -1^ Ni ■ I ^ N . 1^ 
'» v." J :i ^ "C ■ V i ' 'i^ ■ 'C X R I ) '>} in V J • • . Vn '4!: , 

r#fl^;4'ft^^L An^^s (A s - ^ deposit inm) 

m/j ' a- r .-A ^« f j-'t- ^ 1 ;^ ;t .^' 
[() 0 12] f^:ii. '-Cp"!f^fi^j-ro ^^r. 

r'_. m 6 CO \' x-:^ \\ v'.-^ 'i----^t^»A:;F?i'^r; L t'.^t^'l 

(). 1 0, No. 15. No. 1 H(n-MW<XW'^^:7 fl 

( 0 . 5 F : O, - 0 . 5 R O, ) - (1 y ) S 

'lU /za^m^^ft;t7>i: .■^'^ 'J .' X/-- -:^.6^^.n£^:i O ()-' 
^> n f) k V, < m!rt^^t-to^t^4^?f^:f^ ( i 0 ■ ' -Tt "A^ff^ I'r 

:j r ^: //^^¥/v'o.^;. [n]^^ \ ^ :i t S r \ i: ifi 




: O, - ( 1 - X ) e : O, ) - 0 . 0 S r T e O 




in) ^.^fif]1-r. 1 () .S 4 1^ 1^ 

[0013] 

1 



■»t>:/;l/No. 






SrTeOg 


Ps (nC/cmO 


2 


0 


0.90 


0.10 


53 


3 


0 


0.80 


0.20 


58 


4 


0 


0.60 


0.40 


73 


5 


0 


0.40 


0.60 


82 


6 


0 


0.20 


0.80 


77 


8 


0.10 


0.90 


0.00 


38 


g 


0.10 


0.50 


0.40 


91 


10 


0.10 


0.10 


0.80 


88 


11 


0.20 


0.60 


0.20 


96 


12 


0.20 


0.20 


0.60 


115 


13 


0.20 


0.00 


0.80 


85 


14 


0.30 


0.70 


0.00 


67 


15 


0.30 


0.30 


0.40 


141 


16 


0.40 


0.40 


0.20 


119 


17 


0.40 


0.00 


0.60 


54 


18 


0.50 


0.50 


0.00 


93 


19 


0.50 


0.10 


0.40 


118 


20 


0.60 


0.20 


0.20 


103 


21 


0.70 


0.30 


0.00 


73 


22 


0.80 


0.00 


0.20 


85 


23 


0.90 


0.10 


0.00 


43 


24 


0.90 


0.00 


0.10 


51 



^mf -r, 1 0 5 4 - 



'/ 7; N . 7 0 T) 9 ^ L U"i ^* -J" '""l N n . 1 

5 OCKi' No. 2 0 'y)UibSi<J)m^.^\VM L /i X ,v 

ft ■ K ^ n ^' ^W fl^. i t ^ff] {^i 'A IXi-fz ^ ) m i . jZi 

[DOTS] mm^'^i 3 

1 i rnjtIcOMfl^-?l-il S r 0 , C a 0 : T e O 

Lt-mmmiihtitm 1 1 coH^m^i^i^N o. 1 /^^r/ 

No. 2 5-No. 4 8 ^Tc/J^H^'^f^-rdL/-'.^;^ 
L T:|t L /-'^ A s - d e p o s i t T^Bit^Ol ^T^^tt. 



f^j^iif:feL^U' (rM . a. p\ 7. 6. OrlCi^^il 

^ 'h '7 r x./.^M^rgnvz-'fefj^ L r I ^ 6 r ^ L 

- F e: O3 — S r 0 9 C a 0 1 T e O, ^T^/U:^ T 

[0016] 
[^2] 



■tf>:r;i/No. 


Fg,0, 




SroJCauTeOg 


Ps (nC/cm^) 


26 


0 


0.90 


0.10 


41 


27 


0 


0.80 


0.20 


52 


28 


0 


0.60 


0.40 


60 


29 


0 


0.40 


0.60 


52 


30 


0 


0.20 


0.80 


48 


32 


0.10 


0.90 


0.00 


55 


33 


0.10 


0.50 


0.40 


53 


34 


0.10 


0.10 


0.80 


60 


35 


0.20 


0.60 


0.20 


72 


36 


0.20 


0.20 


0.60 


78 


37 


0.20 


0.00 


0.80 


68 


38 


0.30 


0.70 


0.00 


83 


39 


0.30 


0.30 


0.40 


65 


40 


0.40 


0.40 


0.20 


79 


41 


0.40 


0.00 


0.60 


75 


42 


0.50 


0.50 


0.00 


142 


43 


0.50 


0.10 


0.40 


83 


44 


0.60 


0.20 


0.20 


65 


45 


0.70 


0.30 


0.00 


107 


46 


0.80 


0.00 


0.20 


69 


47 


0.90 


0.10 


0.00 


58 


48 


0.90 


0.00 


0.10 


42 



m'Mf r> 1 () 5 4 - 



[ () () 1 7 ] 'Ui^J^^l 4 ^ 

OL ^T t/^j^fM 1 > \^m-X:^h 5 i^;^ L . :^ 9 'i 
'^'^fliL.^^Jl^-M/V^ Z r . Mo. d . H f . 'I a . 

\- , C r . M n . c: o . N i , Y , N b . In. La, 
C_ o . r . N d . S m . E u . G d . T b , D y . H 
, f: r . Tm. Yb. L u i^ol ^T (t M: ^(.Dm 

m 3 



6. f, oi-zmtiif-mi^ (Mm-^mL tz^yY) mm. 

v ■ I) 1 .L' 1 W,'' i-U L /':. lnj^tR/.tM + N o . 4 y (L f'j"pil 

[ 0 0 1 s ] 
[*3l 



M Ps(nC/cm^ 



Sc 
Ti 
V 
Cr 
Mn 

Co 
Ni 



63 
85 
85 
47 
89 

96 
97 



M Ps(nC/cm^ 



Y 

Zr 

Nb 

Mo 

Pd 

Hf 

Ta 

w 



41 

38 
89 
68 
87 
65 
85 
74 



M Ps(nC/cm^ 


in 


112 


La 


136 


Ce 


55 


Pr 


69 


Nd 


152 


Sm 


135 


Eu 


147 


Gd 


145 



M Ps(nC/cm^ 



Tb 

Dy 

Ho 

Er 

Tm 

Yb 

Lu 



145 
89 
115 
158 
123 
74 
101 



[00 1 9 1 

O, i ABO, its r T e OM^Mi^) ^.(^^MBc^k R 

(r^i2i M2(-t. .'t^-'jijiu]'/) -'kMH^'^mw ^ I' ^'^^fm 



f^- . M ^\ [ f;V: {f tl: J* ; ' [^] T l'.^ 5 

^) i& M ^ ^ ^J^'^-M T .t^ 6 . 



^ ^ 



IL^] 1 1 



[L^]2] 



M203 




B203 




AB03 



m 

[HI 

m 

X 



B203 




SrTeOs 




I Si (111) 





NO.22 








10 20 



40 60 
20 (ft) 




10 20 



40 60 
26 (*) 



N0.3 I 



80 



1 () 5 4 




I 10) ^"rm f- n 1 () n 4 



200 f 1 -1 1 — r 




0.2 



0.4 



0.6 



0.8 



1.0 



[L^] 1 0] 



[g] 1 1 ] 



G 



100 



50 - 




500 



1000 1500 2000 

^ © ^ « (nm) 

imi 2] 
M2O3 



B203 




2600 



SrTe03 



o mn^m 



B2O3 




^ Sn3.9Cao.iTe03 



(11) 



^m -y r, - 1 () h 4 



[111] !nH'4^m:ffi>r-r^J^^lM978|ffltli>/^ 5 'r^. 
^ ^ ^ M : M f I ^4 ^if ^ p/r f ^] 



